Abstract. We present analysis of the data collected during three years of photometric campaigns at the 91 cm Cassegrain telescope of the Catania Astrophysical Observatory to observe the pulsating subdwarf B star PG 1336-018. For this eclipsing binary system, we obtained a precise determination of the orbital period which turns out to be P = 0.10101599±0.00000002 days. Time-series photometry reveals pulsation periods near 174 and 184 seconds. We also discuss a preliminary analysis of the data obtained in 2002 for the pulsating subdwarf PG 1325+101.
INTRODUCTION
The Whole Earth Telescope (WET) is a powerful tool in modern astrophysics because it has a unique capability to resolve the very complex spectra of the stellar pulsation modes (Nather et al. 1990) . In this perspective, it has already been employed for collecting a large amount of data on the sdB variable stars. These stars form a new class of pulsating stars which are likely in an intermediate evolutionary stage between the extreme horizontal branch and the beginning of the white dwarf cooling phase (Charpinet et al. 2001 ) making them very interesting objects from the point of view of stellar evolution studies. In this work we discuss the data collected at the Cassegrain 91 cm telescope of the M. G. Fracastoro station (Serra la Nave, Mt. Etna, see Table 1 ) of the Catania Astrophysical Observatory, on two members of this class. 
Our first target is PG 1336-018, an eclipsing binary the primary component of which is an sdB star. Since we have collected data starting from the (discovery) campaign in 1996 (Kilkenny et.al. 1997) up to 2001, we can provide a precise determination of the orbital period and an accurate orbital solution. Moreover, PG 1336-018 has already been observed by WET in the XCov17 and XCov21 campaigns.
In this work we propose a new approach to discuss the pulsational properties of the primary component, based on the subtraction of the light modulation due to eclipse and proximity effects in order to unveal the intrinsic light variation. Our second target is the sdB PG 1325+101 which has been observed in April and May 2002 at the M. G. Fracastoro station.
PHOTOMETRIC OBSERVATIONS
The photometric observations where obtained with a 91 cm Cassegrain telescope and a single-head photon counting photometer equipped with an EMI 9789 QA photomultiplier. A 21 diaphragm was used to isolate the star light. The observations were conducted in "white light" (without any filter) in order to maximize the signalto-noise ratio for a given exposure time. Given the flux distribution of PG 1336-018 and PG 1325+101, and the response curve of the photometer, the isophotal wavelength of our observations falls in the U or B passbands. We usually acquired data integrating for 15 seconds per exposure. Systematic long term trends (> 1 hour) were removed by subtracting a linear or cubic spline interpolation. Exposures of a reference star and sky background were also taken during the night in order to subtract the background and check the overall stability of the photometric system.
ORBITAL PERIOD DETERMINATION
The large data set collected, together with some observations published by Kilkenny et al. (1998) allowed us to refine the measure of the orbital period and to seek for possible period variations in the time range of five years going from Kilkenny et al. (1998 Kilkenny et al. ( ) observations (1996 to the present ones (2001). Since the light curve is perturbed by the sdB oscillations, we have used the method of the eclipse bisector in order to reduce the uncertainties on the mid-eclipse epochs. The standard deviations of the mid-eclipse epochs thus determined, ranges from 4 to 12 seconds, depending on the data S/N, the sampling rate, and on the amplitude of oscillations. An example of this method is shown in Fig. 1 where the jostling of the eclipse bisector induced by the oscillations is clearly visible.
In Fig. 2 we plot the difference between the observed epochs of primary minimum and those obtained with the constant period ephemerides:
(1)
The residuals between observed and calculated epochs is rather flat, which means that no period variation, greater than about 2 × 10
days, has occurred during the time spanned by the observations. It is worth noticing that the data scatter (≤ 10 −5 days) is lower than the estimated error of mid-eclipse epoch ( 10 −4 days). The high accuracy of the present orbital period determination offers the possibility to check its constancy by future observations. The light curve of the binary system without oscillation was computed by means of the light curve synthesis code described in Lanza et al. (1994) . It assumes that the two components are tri-axial ellipsoids and takes into account linear limb-darkening, gravity darkening and reflection effects. The reflected flux is computed assuming black-body reirradiation in the V passband with given bolometric albedo. The parameters adopted in our analysis are listed in Tables 2 and 3 , where the primary star is the sdB component and the secondary is its less massive companion. Unfortunately, the spectrum of the secondary star was not detected by Kilkenny et al. (1998) so that only the mass function could be evaluated. However, on the basis of the considerations of Kilkenny et al. (1998) , we assume a mass ratio of 0.33 between the secondary and the primary stars. The light curve constrains the values of the inclination and the fractionary radii. The probable errors are ∼ 0.1
THE UNPERTURBED LIGHT CURVE
• for the inclination and ∼ 0.007 for the fractionary radii and are determined mainly by the distortions due to the oscillations. The ratios of the semi-axes β/α, γ/α of the ellipsoids describing the two components are computed using Roche lobe geometry and the limb darkening of the primary was assumed after Diaz-Cordoves et al. (1995) . The luminosity of the cool component is computed in the hypothesis that its effective temperature is ∼ 3000 K and its bolometric albedo is appropriate for a convective envelope. The secondary star affects the light curve outside of eclipses only through reflection, because it is too faint to contribute directly to the flux of the system (cf. Kilkenny et al. 1998 ). 
FREQUENCY ANALYSIS
Once a precise determination of the orbital period is given, and an accurate orbital solution has been calculated, we have subtracted the computed unperturbed light curve from the observed one, and analyzed the resulting "filtered" data set both outside and during the primary eclipse. The resulting data set for the night of May 26, 2001 is shown in Fig. 3 as an example. We have applied the Scargle algorithm (Scargle 1982) for unevenly sampled data in order to determine the presence of real peaks in the frequency domain. The Scargle periodogram of the "residual" data shown in Fig. 3 is plotted in Fig. 4 . The frequency analysis for four nights in May 2002 for the target PG 1325+101 shows basically only one peak at the frequency f = 626.9 c/d which coincides with the highest frequency discovered at the Nordic Optical Telescope (Silvotti et al. 2002) .
CONCLUSIONS
The present preliminary analysis showed the importance of subtracting the unperturbed light curve to reveal mutiple oscillation modes in eclipsing sdB stars. In a forthcoming paper, we shall refine our analysis of PG 1336-018 applying the wavelet transform techniques proposed by Lanza et al. 1998 , to search for modes with ≥ 4.
Our analysis also demonstrated that the M. G.Fracastoro station is a possible candidate for joining a multisite campaign on sdB stars involving other institutes of the WET network. In the near future a new equipment with a CCD of the thin back-illuminated type will be available for doing fast CCD photometry on sdB variables at this site. ACKNOWLEDGMENTS. A. Bonanno would like to thank Domitilla De Martino and Roberto Silvotti for the organization and the warm hospitality in Napoli during the WET meeting.
